Evidence for multiple lytic pathways used by cytotoxic T lymphocytes.
Previous data generated by ourselves and others questioned the role of degranulation as a mechanism to explain CTL-mediated cytotoxicity. In this report we examine this tissue in greater depth. CTL-mediated lysis was probed with three different inhibitors. 4,4'-diisothiocyano-2,2'-disulfonic acid stilbene inhibits degranulation in a wide range of cell types, including CTL. EGTA, through chelation of Ca2+, also inhibits degranulation processes in CTL, and would inhibit other events or processes dependent on extracellular Ca2+. We also used prolonged exposure to PMA to exhaust PKC activity in CTL. Using these inhibitors, we have defined three pathways of lysis used by CTL. One pathway requires Ca2+, is PMA sensitive, but does not depend on degranulation. The second pathway is independent of Ca2+, is not PMA sensitive, and also does not depend on degranulation. All primary CTL and cloned CTL lyse most target cells via pathway I. However, when confronted with certain target cells (which we have referred to previously as Ca2+-independent target cells), pathway II is induced. When pathway II is induced, pathway I apparently shuts down. We show here that pathway II does not depend on protein synthesis, and that it also leads to DNA solubilization in target cells. A limited number of cloned CTL use pathways I and II as just described, but use in addition, and simultaneously, a third pathway that appears to involve degranulation. This pathway is seen irregularly in most CTL clones, and may be influenced by levels of IL-2 in the culture medium.